In this paper, the theoretical far-field patterns and Gaussianbeam coupling efficiencies are investigated for a double-slot antenna placed on quartz hemispherical lenses with varying extension lengths. The radiation patterns of the double-slot antenna are computed using ray-tracing inside the lens and electric and magnetic field integration on the spherical dielectric surface. The theoretical results are equally valid for double-dipole, log-periodic, and spiral antennas, and are presented in extension length/radius and radius/A. Therefore, the results yield universal design curves for quartz lenses of different diameters and at different frequencies and using different antennas. The results indicate that for single units, there exists a wide range of extension lengths (ext. length/radius=0.61 to 0.76) which result in high Gaussian-coupling efficiencies to moderately high f/# systems. For imaging array applications with high packing densities, an extension length/radius=0.82 to 0.93 (depending on frequency) will result in peak directivity and highest packing density but lower Gaussian-coupling efficiencies.
I. INTRODUCTION
This paper represents an extension of the work performed on extended hemispherical silicon lenses that was published by the authors in the October '93 issue of the IEEE Transactions on Microwave Theory & Techniques [1] . In this companion paper, the computed results for an extended hemispherical lens fabricated from fused quartz are presented. The reader is referred to [1] for a complete discussion of the ray-optics/aperture-integration theory used in this analysis.
Quartz lenses can be hemispherical, hyperhemispherical, or elliptical, and many researchers have placed various antennas on these lenses for receiver applications [2, 3, 4, 5, 6, 7] . The hyperhemispherical lens is a hemispherical lens with an attached extension length of R/n, where n is the index of refraction of the lens, and R is the radius of the lens [8] . The need for a full characterization of the extended hemisphere (Fig. 1) prompted us to develop a ray-optics/field-integration formulation to solve for the radiation patterns and Gaussian-coupling ef6ciencies of a double-slot antenna on hemispherical lenses with a varying extension length 
